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This application should be reviewed for errors. 

Applicant's election without traverse of Groups I-III,V and VI I -XI in 
Paper No. 6 is acknowledged. Applicant's election with traverse of Group IV, 
claims 16-26 and 75-76 in Paper No. 6 is acknowledged. The traversal is on 
5 the ground(s) that the claims of Groups IV and Group VI have the same 
classification (Class 600, subclass 2, for example) therefore searching the 
inventions of the two groups should not be burdensome. This is not found 
persuasive because the although the classification is the same, the search of 
Group IV, for example, does not required a search of homologous 
10 recombination using YACs, which is the search required by Group VI. As 
previously stated, restriction is proper in view of the recognized divergent 
subject matter and separate search requirements. 

The requirement is still deemed proper and is therefore made FINAL. 

Applicants have added new claims 79-62. Claims 79-6 1 are drawn to 
15 a genetically modified nonhurnan animal having a genetic modification 

resulting in the inability of said animal to produce endogenous antibodies in 
response to an antigenic challenge and wherein said genetic modification 
permits production of non -endogenous antibodies in response to an antigenic 
challenge whereas claim 62 is drawn to a non-"human animal modified to 
20 contain a YAC construct in addition to being further modified so as to be 
incapable of producing endogenous antibodies. The search of claim 62 is 
different than the search of claims 79-6 1 and claim 62 is assigned to 
Invention VI (claims 34-39, 66 and 69), which for reasons as stated above, 
has been withdrawn from consideration. Claims 79-6 1 are assigned to Group 
25 IV, claims 16-26 and 75-76, drawn to a genetically modified non -human 
animal having a modified genome, not using YACs, classified in Class 600, 
subclass 2, for example. 
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Claims 1-15, 27-33, 40-67 and 70-74 have been cancelled; claims 79- 
62 have been newly added; claims 16-26, 75-76 and 79-61 are examined in 
this Office Action. 

Claims 16-16, 2 1-26, 75-61 are rejected under 35 U.S.C. S 1 12, second 
paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. 
The phrase "...inability of at least one locus to produce...." is vague and 
unclear since the basis of the inability is indefinite and may be due to 
variety of reasons known to those skilled in the art such as rearrangement of 
the genes and not due to homologous recombination, for example. Further, in 
claim 16 and others having the phrase "...one locus to produce endogenous 
immunoglobulin heavy and light chains" is vague and unclear since the 
heavy and light chain genes are produced from diffent loci and the knockout 
of one loci does not include the knock out of the other. 

Regarding claims 2 1, 22 and 25, the phrase "and /or" is vague and 
unclear since the term renders the claim indefinite. 

Regarding claims 79-6 1, claim 79 is vague and unclear since the 
"genetic modification" referred to in line 2 refers to the knock out of the 
endogenous gene and the second occurrence of "genetic modification" refers 
to the insertion of xenogeneic immunoglobulin genes. Note that "said genetic 
modification" cannot correctly refer in the first case to the knock out of the 
endogenous gene and in the second case, ttie insertion of the xenogeneic 
immunoglobulin genes. 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

'The specification shall contain a written description of the invention, and of the 
manner and process of making and using it in such Ml, dear, concise-,, and e»act 
terms as to enable any person skilled in toe art to which it pertains, or Yflth which it 
is meet nearly connected, to mate and use the same and shall set forth the beat 
mode contemplated by the inventor of carrying out his invention." 
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The specification is objected to under 35 U.S.C. 1 12, first paragraph, as 
failing to provide an adequate written description of the invention and for 
failing to adequately teach how to make and/or use the invention as claimed, 
i.e., failing to provide an enabling disclosure. Regarding claims 16, 16-26, 75- 
5 60, Applicants have disclosed a genetically modified mouse comprising a 
genome modified to contain human immunoglobulin genes and have failed to 
disclose any other non -human animal so modified. In view of the 
complexities of the design of the gene inactivation (targeting) vector and the 
requirement of nucleotide sequence knowledge needed to assure homologous 

1 0 recombination into the desired site, claims 16, 16-26, 75-60 must be limited 
to mice since the nucleotide sequence of the immunoglobulin genes of other 
non -human animals is not available in the prior art. It would required 
undue experimentation of one of ordinary skill to create me body of 
sequences needed to practice the invention with other non-human animals. 

1 5 NOte that both terms "rodents" and "murine" do not specify mice. "Murine" 
may be rats and "'rodents" include other animals such as hamsters and 
gerbils. 

In addition, claims 16-26, 75-6 1 must be limited to the J region or the 
kappa constant region since the specification fails to provide guidance to one 
20 of ordinary skill to modify the V region in a similar manner. 

Regarding claims 79-6 1, the specification fails to provide evidence 
that the genetically modified mouse having the J region or Ck region knocked 
out and a xenogeneic immunoglobulin gene inserted would produce 
xenogeneic antibodies in response to an antigenic challenge. Note that it is 

25 well known in me art that VH regions exist on more than one chromosome 
and that those Vh regions are used in the antigenic response. Applicants 
have not knocked out the endogenous Vh regions and there are teachings in 
the art which suggest that Vh regions from other chromosomes may be used 
(Matsuda, Nature genetics). There is no evidence presented in the 

30 specification that, without knocking out the endogenous Vh regions, that the 
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antibody so produced would be purely xenogeneic in nature. In addition, it is 
known in the art that unmutated germ -line Vh genes encode autoantibodies. 
Thus, without knockout of the Vh region, the mouse may produce 
autoantibodies, which are antibodies produced to the mouse tissue and not 
produce antibodies to the injected antigen (Shin etal.). In view of the known 
species differences between mice and men, and the vagaries of eliciting 
immune responses, and die lack of evidence to support the claimed 
invention, the specification is not enabling for the production of antibodies 
using the xenogeneic immunoglobulin genes. 

Claims 16-26, 75-61 are rejected under 35 U.S.C. 1 12, first paragraph, 
for the reasons set forth in the objection to the specification. 

The following is a quotation of 35 U.S.C. 103 which forms the basis for 
all obviousness rejections set forth in this Office action: 

A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 1 02 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Subject matter developed by another person, which qualifies as prior art only under 
subsection (f) and (g) of section 102 of this title, shall not preclude patentability 
under this section where the subject matter Bind the'claimed invention were, at the 
time the invention was made, owned by the same person or subject to an Obligation 
of assignment to the same person. 

This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 103, the examiner presumes that 
the subject matter of the various claims was commonly owned at the time 
any inventions covered therein were made absent any evidence to the 
contrary. Applicant is advised of the obligation under 37 CFR I.56 to point 
out the inventor and invention dates of each claim that was not commonly 
owned at the time a later invention was made in order for the examiner to 
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consider the applicability of potential 35 U.S.C. 102(f) or (g) prior art under 
35U-S.C. 103. 

Claims 1 6-2 ofare 'rejected under 35 U.S.C. 103 as being unpatentable 
over Bruggemann (PNAS, 1969) taken with any of Joyner et al. . Thomas et 
5 al., and Koller etal . and further in view of Fell (U.S.P.N. 5,204,244). 

Bruggemann discloses transgenic mice having human immunoglobulin genes 
introduced in their unrearranged configuration into the germ line. 
Bruggemann further discloses a human heavy chain minilocus comprising 
unrearranged immunoglobulin variable, diversity and joining elements 

1 0 linked to a human mu chain gene. Bruggemann discloses that the gene 
segments of the minilocus are rearranged in a large proportion of cells in 
thymus or spleen but not in nonlymphoid tissue. Bruggemann discloses that 
B lymphocytes synthesize human mu chains resulting in the production of 
transgenic IgM in the serum of the mouse. Bruggemann differs from the 

1 5 claims in that the reference fails to disclose a genome which has a 
modification resulting in the inability to produce endogenous 
immunoglobulin heavy or light chains. However, the secondary references, 
Joyner, Thomas and Koller cure the deficiency. Thomas discloses gene 
targeting in mouse embryo-derived stem cells by homologous recombination 

20 and that the procedure used should be useful for targeting mutations into 
any gene. Joyner discloses gene targeting of the" En -2 gene in mouse 
embryonic stem cells by homologous recombination. Koller discloses 
inactivation of the beta -2 -microglobulin locus in mouse embryonic stem cells 
by homologous recombination and the production of chimeric mice from 

25 those murine embryonic stem cells. Collectively the secondary references 
Joyner, Thomas and Koller teach genetic modification of a desired gene in 
mouse embryonic stem cells (ES cells), that the ES cells thus obtained can 
produce transgenic mice carrying the genetic modification and that the 
genetic modification is obtained in the gerrnline and thus the genetic 

30 modification is transmissible to offspring. Fell discloses the use of 

homologous recombination to replace the J region or the J region and the 



Serial No. 06/031,601 -7- 
ArtUnit 1604 



kappa constant region in lymphocytes. Fell is thus cited to disclose that 
immunoglobulin genes can be successful altered by gene targeting using 
homologous recombination . 

It would have been obvious to one of ordinary skill to modify the 
5 mouse of Bruggernann by gene targeting using homologous recombination to 
knock-out (inactivate) an immunoglobulin gene containing region in view of 
the teachings of Bruggernann. Bruggernann provides the motivation to 
combine the references on page 67 12, last paragraph, wherein it is stated "It 
would be useful to have transgenic mice that have nonfunctional endogenous 
10 immunoglobulin gene loci so that they can only make human antibodies". 

Regarding the production of xenogeneic light chains, the homologous 
recombination techniques would be the same and Fell discloses that either 
the light chain or heavy chain genes can be altered (column 9, lines 30-66 
and column 10, lines 1-33). 

15 Regarding claim 17, Joyner, Thomas, Fell, Bruggernann all disclose use 

of mice. 

Regarding claim 16, Bruggernann discloses that the xenogeneic 
immunoglobulin is human. 

*- 

Regarding claim 19, Joyner, Thomas, and Roller disclose inactivation of 
20 the desired gene via homologous recombination as does Fell. 

Regarding claim 20, Fell discloses replacement of murine sequences by 
human sequences via homologous recombination for purposes of producing 
xenogeneic immunoglobulins. 

Regarding claims 21-26, Fell discloses replacement of the murine 
25 immunoglobulin genes with human immunoglobulin genes via gene targeting' 
and Koller discloses inactivation of the beta -2 -microglobulin gene via gene 
targeting and homologous recombination with a construct containing a Neo 
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gene which effectively causes a lesion in the gene and results in the beta-2- 
microglobulin locus being incapable of expressing the beta-2 -microglobulin 
protein. Therefore, the combination of references renders obvious the 
claimed invention. 

5 Regarding claims 75-76, Koller discloses that breeding the mice having 

the genetically modified genome would allow the investigation of the effects 
of the homozygous state. It would have been obvious to one of ordinary skill 
to obtain genetically modified animals being either heterozygous or 
homozygous for endogenous gene knockout and heterozygous or homozygous 
10 for xenogeneic immunoglobulin expression in view of the teachings of Koller 
that breeding of genetically modified animals is used to obtain homozygous 
expression of traits. In addition, such techniques are well known to those of 
ordinary skill since the days of Mendel and the cross-breeding experiments 
using peas. 

1 5 Regarding claims 79-6 1, Bruggemann discloses that transgenic mice 

containing human immunoglobulin genes would not be tolerant to most 
human determinants and could be used to make human antibodies against 
human antigens (page 67 12, column 1 top paragraph). Therefore 
Bruggemann inherently suggests an antigenic challenge of such mice to 

20 produce human antibodies against human antigens. 

Accordingly, die modification of mouse of Bruggemann by altering the 
genome to knock-out the endogenous immunoglobulin genes as suggested by 
Joyner, Thomas, Koller and Fell in order to obtain a mouse having a genome 
heterozygous for a modification that results in the inability of at least one 

25 locus to produce endogenous immunoglobulin heavy or light chains and 
hemizygous for a modification that results in the ability to produce 
xenogeneic immunoglobulin heavy and light chains was within the ordinary 
skill in the art at the time the claimed invention was made. From the 
teachings of the references, it is apparent that one of ordinary skill would 

30 have had a reasonable expectation of success in producing the claimed 
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invention. Therefore, the invention as a whole is prima facie obvious, as 
evidenced by the references, especially in the absence of evidence to the 
contrary. 

No claim is allowed. 

Papers related to this application may be submitted to Group 160 by 
facsimile transmission. Papers should be faxed to Group 160 via the PTO Fax 
center located in Crystal Mall 1. The faxing of such papers must conform 
with the notice published in the Official Gazette, 1096 OG 30 (November 15, 
1969). The CM 1 Fax Center number is (703)306-4227. 

An inquiry concerning this communication or earlier communications 
from the Examiner should be directed to Examiner Suzanne Ziska, Ph.D., at 
telephone number 703-306- 12 17. The Examiner can normally be reached on 
Monday through Friday from 6:00 AM to 4:30 PM. 

If attempts to reach the Examiner by telephone are unsuccessful, the 
Examiner's supervisor, Ms. Elizabeth Weimar, can be reached on (703) 306- 
0254. 

Any inquiry of a general nature or relating to the status of this 
application should be directed to the Group receptionist whose telephone 
number is (703) 306-0196. 
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